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(54) THERMAL RECORDING MATERIAL 

(57)Abstract: 

PURPOSE: To obtain a thermal recording material improved in plasticizer resistance, water resistance, thermal background color 
development resistance and head matching properties by an epoxy type crosslinking agent. 

CONSTITUTION: In a thermal recording material wherein a thermal recording layer forming a color by heat is provided on a 
support and a protective layer based on a resin and a crosslinking agent is further provided on the thermal recording layer, a 
condensate of glycol polyglycidyl ether and an epoxy type crosslinking agent containing a benzene ring having glycidyl ether or 
ester at its land 4-positions is used as the crosslinking agent. Further, a back coat layer containing the condensate is provided to 
the rear of the support. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] The thermal recording ingredient characterized by containing the condensate of glycol poly glycidyl ether and the epoxy 
system cross linking agent containing the benzene ring which has glycidyl ether or ester in the 1 or 4th place as this cross linking 
agent in the thermal recording ingredient which prepares the heat- sensitive recording layer which carries out coloration with heat 
on a base material, and comes further to prepare the protective layer which uses resin and a cross linking agent as a principal 
component on this heat-sensitive recording layer. 

[Claim 2] The thermal recording ingredient characterized by preparing the heat-sensitive recording layer which carries out 
coloration with heat on a base material, and preparing the back coat layer which makes a condensate with the epoxy system cross 
linking agent containing the benzene ring which has glycidyl ether or ester in a base material rear face at glycol poly glycidyl ether 
and the 1 or 4th place a cross linking agent, and uses this and resin as a principal component. 

[Claim 3] glycol poly glycidyl ether and the epoxy system cross linking agent containing the benzene ring which has glycidyl ether or 
ester in the 1 or 4th place — weight — the thermal recording ingredient according to claim 1 or 2 characterized by using the 
product which carried out the condensation reaction with the mixing ratio 1 / 10 - 10/1 as a cross linking agent. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the thermal recording ingredient excellent in plasticizer-proof nature etc. 
[0002] 

[Description of the Prior Art] A coloring image is obtained by heating the thermal recording ingredient which prepared the sensible- 
heat layer which uses as a principal component the compound which consists of acid which carries out coloration of the leuco color 
to for example, a leuco color with heat on base materials, such as paper and a film, with a heat head, heat-stylus laser light, a 
stroboscope lamp, etc. 

[0003] This kind of thermal recording ingredient has actuation complicated to record, and unnecessary equipment compared with 
other record ingredients, and since it is moreover recordable in a short time, it is used as various record ingredients, such as 
facsimile, a ticket machine, a computer, and a recorder label. 

[0004] However, the fault that an image will disappear if plasticizers, such as ODA and DOP, are contacted, or the white section 
colors this thermal recording ingredient with solvents, such as ethanol and ethyl acetate, or it is inferior to image dependability 
exists. 

[0005] Then, preparing a protective layer on a heat-sensitive recording layer as an approach of these-improving is proposed (refer 
to JP,54-128347,A and JP.54-3594A). In order to raise oilproof and plasticizer-proof nature to such a protective layer, the 
proposal that water soluble resin, for example, polyvinyl alcohol, the denaturation type and starch, its denaturation type, etc. are 
effective is also made (refer to JP,56-126193,A and JP,56-13793,A). 

[0006] However, the protective layer using such water soluble resin lacks a water resisting property in many cases, and the method 
(JP,57-188392,A) of stiffening a protective layer by using a cross linking agent together is used well. Although what was excellent in 
many things being proposed as this cross linking agent, for example, using a glycidyl system cross linking agent (referring to JP,57- 
188392.A) at oilproof and match ing-proof nature (dregs antisticking to a heat head) is obtained, a water resisting property cannot 
say reactivity with it being enough well, either. 

[0007] Moreover, although excelled in the water resisting property and the chemical-proof, since the protective layer (refer to 
JP,64-61287,A) which used the griot KISHIRU system cross linking agent for the amino compound generates formalin, it is 
unsuitable to use of a food-grade label. Furthermore, about the cross linking agent containing the amino group, yellowing of a 
protective layer is caused, the aziridine system cross linking agent is stable in a water solution, and problems, such as generating of 
formalin, are left behind about the glycidyl amine system cross linking agent. Although use of an epoxy system cross linking agent is 
proposed by JP,49-36343,A and JP,60-68990,A, a glycol type thing has a natural complexion coloring problem by heat. Furthermore, 
although the problem of heat-resistant natural complexion coloring does not have the epoxy system cross linking agent which has 
glycidyl ether or ester in the 1 or 4th place of the benzene ring, its reactivity is weak and inferior to a water resisting property in it. 
And according to concomitant use of these two kinds of epoxy system cross linking agents, although a certain amount of [ heat- 
resistant natural complexion color enhancement and a water resisting property ] improvement is accepted, it is still inadequate. 
[0008] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is to offer the thermal recording ingredient excellent in a 
water resisting property, heat-resistant natural complexion coloring, and head matching nature as well as plasticizer-proof nature 
by amelioration of the above-mentioned epoxy system cross linking agent. 
[0009] 

[Means for Solving the Problem] This invention is characterized by using the compound to which condensation of the epoxy system 
cross linking agent which has glycidyl ether or ester in the protective layer further prepared on the heat-sensitive recording layer 
which carries out coloration with the heat formed on the base material, or the back coat layer on the rear face of a base material 
as this cross linking agent in resin and the thermal recording ingredient which made the cross linking agent contain at the 1 or 4th 
place of glycol poly glycidyl ether and the benzene ring was carried out. The thermal recording ingredient which fitted the above- 
mentioned purpose by this is offered. In addition, the thermal recording ingredient of this invention does not interfere, even when an 
under coat layer is prepared between a base material and a sensible-heat coloring layer. 

[0010] The cross linking agents used for this invention are the mixed weight ratio 1/10-10/1, and the epoxy system compound 
preferably condensed in 3 / 10 - 7/1 about the epoxy system resin which has glycidyl ether or ester in the 1 or 4th place of (a) 
glycol poly glycidyl ether and (b) benzene ring as a simple substance. Although the following are mentioned as an example of a 
simple substance, it is not limited to these. 
[0011] (a) Glycol poly glycidyl ether 
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[0012] (b) The epoxy system cross linking agent which has glycidyl ether or ester in the 1 or 4th place of the benzene ring 
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[0013] Moreover, in this invention, concomitant use with epoxy system cross linking agents other than the polyamide 
epichlorohydrin system and boric-acid aziridine which are conventionally used with the epoxy system cross linking agent of above- 
mentioned this invention, a glycidyl amine, glyoxal, a methylol radical content compound, and the epoxy system cross linking agent 
used for the condensation reaction of this invention can also be performed. 




[0014] As resin used for a protective layer (henceforth an overcoat layer), and a back coat layer For example, polyvinyl alcohol, a 
cellulosic, starch, and its derivative, Cull POKISHIRU radical denaturation polyvinyl alcohol, polyacrylic acid, and its derivative, 
Styrene / acrylic-acid copolymer and its derivative, the Pori (meta) acrylamides, and those derivatives, Styrene / acrylic acid / 
acrylamide copolymer, amino-group denaturation polyvinyl alcohol, Epoxy denaturation polyvinyl alcohol, polyethyleneimine, aquosity 
polyester, Water soluble resin, such as aquosity polyurethane, an isobutylene / maleic-anhydride copolymer, and its derivative, 
Although polyester, polyurethane, an acrylic ester system (**) polymer, styrene / acrylic copolymer, an epoxy resin, polyvinyl 
acetate, a polyvinylidene chloride, polyvinyl chlorides, and these derivatives are mentioned, water soluble resin is desirable 
especially. 

[0015] Moreover, in an overcoat layer and a back coat layer, the well-known auxiliary addition component used from the former 
other than the above resin/cross linking agent, for example, a filler, a surfactant, the heat fusibility matter (or lubricant), a pressure 
coloring inhibitor, etc. can be used together. In this case, as a filler, the impalpable powder of organic systems, such as urea- 
HORIMARIN resin besides inorganic system impalpable powder, such as a calcium carbonate, a silica, a zinc oxide, titanium oxide, an 
aluminum hydroxide, zinc hydroxide, a barium sulfate, clay, talc, calcium by which surface preparation was carried out, and a silica, 
styrene / methacrylic-acid copolymer, and polystyrene resin, can be mentioned, for example. Moreover, as heat fusibility matter, a 
thing with the melting point with an extent [. such as a heat fusibility organic compound of condensate / of various waxes besides a 
higher fatty acid or its ester, an amide, or a metal salt aromatic carboxylic acid, and an amine /, benzoic-acid phenyl ester, high- 
class straight chain glycol, 3, 4-epoxy-hexahydrophthalic acid dialkyl, high-class ketone, and P-benzyl biphenyl and others, ] of 50- 
200 degrees C is mentioned. 

[0016] Although there are a thing using the coloring reaction of a leuco color and a developer, a thing using the reaction of a diazo 
compound and a coupler, a thing using the reaction of isocyanate and an amine, etc. as a method which carries out coloration with 
heat in this invention, especially a coloring method is not limited. Here, explanation is advanced about the method using a general 
leuco color. 

[0017] Although two or more sorts use it, mixing, as such a leuco color, the leuco color used in this invention being independent or 
the thing applied to this kind of thermofax is used for arbitration, for example, the leuco compound of colors, such as a 
triphenylmethane color system, a fluoran system, a phenothiazin system, an auramine system, and a SUPIRO pyran system, is used 
preferably. As an example of such a leuco color, a thing as shown below is mentioned, for example. 3 and 3-screw (p-dimethylamino 
phenyl)-phthalide, 3, and 3-screw (p-dimethylamino phenyl)-6-dimethylamino phthalide (alias name crystal violet lactone), 3 and 3- 
screw (p-dimethylamino phenyl)-6-diethylamino phthalide, 3 and 3-screw (p-dimethylamino phenyl)-6-chloro phthalide, 3 and 3- 
screw (p-dibutylamino phenyl) phthalide, 3-cyclo HEKISHIARU amino-6-chlorofluoran, 3-dimethylamino -5, 7-dimethyl fluoran, 3- 
N-methyl-N-isobuty|-6-methyl-7-anilinofluoran, 3-N-ethyl-N-amyl-6-methyl-7-anilinofluoran, 3-diethylamino-7-chlorofluoran, 3- 
diethylamino-7-methyl fluoran, 3-diethylamino -7. 8-bends fluoran, 3-diethylamino-6-methy|-7-chlorofluoran, 3-(N-p-tolyl~N- 
ethylamino)-6-methyl-7-anilinofluoran, 3-pyrrolidino-6-methyl-7-anilinofluoran, 2-{N-(3'-trifluormethyl phenyl) amino}-6- 
diethylamino fluoran, 2-{3, 6-screw (diethylamino)-9-(o-chloroanilino) xanthyl benzoic-acid lactam}, 3-diethylamino-6-methyl-7- 
(m-TORIKUROROMECHIRUANIRINO) fluoran, 3-diethylamino-7-(o-chloroanilino) fluoran, 3-dibutylamino-7-(o-chloroanilino) 
fluoran, 3-N-methyl - N-amyl amino-6-methyl-7-anilinofluoran, 3-N-methyl-N-cyclohexylamino-6-methyl-7-anilinofluoran, 3- 
diethylamino-6-methyl-7-anilinofluoran, 3-diethylamino-6-methyl-7-(2', 4'-dimethyl ANIRINO) fluoran, 3-(N and N-diethylamino)- 
5-methyl-7-(N and N-dibenzylamino) fluoran, Benzoyl leuco methylene blue, a 6 chloro -8'-methoxy-benzoin DORINO-pilus loss 
pyran, A 6 '- BUROMO -3'-methoxy-benzoin DORINO-pilus loss pyran, 3-(2'- hydroxy-4'-dimethylamino phenyl)-3-(2 methoxy - 
5'-chlorophenyl) phthalide, 3-(2'- hydroxy-4'-dimethylamino phenyl)-3-(2 '- methoxy -5'-nitrophenyl) phthalide, 3-(2'- hydroxy-4'- 
diethylaminophenyl)-3-(2 '- methoxy -5'-methylphenyl) phthalide, 3-(2 '- methoxy -4'-dimethylamino phenyl)-3-(2'-hydroxy-4 
chloro -5'-methylphenyl) phthalide, 3-morpholino-7-(N-propyl-trifluoromethyl ANIRINO) fluoran, 3-pyrrolidino-7-trifluoromethyl 
anilinofluoran, 3-diethylamino- 5-chloro-7-(N-benzy|-trifluoromethyl ANIRINO) fluoran, 3-pyrrolidino-7-(G p-chlorophenyl) 
methylamino fluoran, 3-diethylamino-5-chloro-7-(alpha-phenyl ethylamino) fluoran, 3-(N-ethyl-p-torr IJINO)-7-(alpha-phenyl 
ethylamino) fluoran, 3-diethylamino-7-(o-methoxycarbonyl phenylamino) fluoran, 3-diethylamino-5-methy|-7-(alpha-phenyl 
ethylamino) fluoran, 3-diethylamino-7-piperidino fluoran, 2-chloro-3-(N-methyl torr IJINO)-7-(p-n-butylanilino) fluoran, 3-(N- 
methyl-N-isopropylamino)-6-methyl-7-anilinofluoran, 3-dibutylamino-6-methyl-7-anilinofluoran, 3, 6-screw (dimethylamino) 
fluorene SUPIRO (9 3') _ 6-dimethylamino phthalide, 3-(N-benzy|-N-cyclohexylamino)-5.6-benzo - 7-alpha-naphthyl amino-4'- 
BUROMO fluoran, 3-diethylamino-6-chloro-7-anilinofluoran, 3-N-ethyl-N - Amino (2-ethoxy propyl)-6-methyl-7-aniIinofluoran, 3- 
N-ethyl - N-tetrahydrofurfuryl amino-6-methyl-7-anilinofluoran, 3-diethylamino-6-methyl-7-MESHICHIJINO - 4', 5-benzo fluoran, 
etc. 

[0018] Moreover, as a developer used by this invention, a compound, for example, the phenol nature compound, a thiophenol nature 
compound, a thiourea derivative, a various organic acid, its various metal salt, etc. of the electronic receptiveness which makes said 
leuco color color at the time of contact are applied preferably, and a thing as shown below as the example is mentioned. A - 
isopropylidene bisphenol, and 4 and 4 '4, 4'-isopropylidene screw (o-methyl phenol), 4, a 4 '- secondary butylidenebis phenols 4 and 
4'-isopropylidene screw (2-tertiary butylphenol), A - cyclohexylidene diphenol, and 4 and 4 '4, 4'-isopropylidene screw (2- 
chlorophenol), 2 and 2'-methylenebis (4-methyl-6-tertiary butylphenol), 2 and 2'-methy!enebis (4-ethyl-6-tertiary butylphenol), 4 
and 4'-butylidenebis (6-tertiary butyl-2~methyl phenol), 1,1, 3-tris (2-methyl-4-hydroxy-5-tertiary buthylphenyl) butane, 1 and 1, 
3-tris (2-methyl-4-hydroxy-5-cyclohexyl phenyl) butane, 4, and 4'-thio screw (6-tertiary butyl-2-methyl phenol) 
4, 4 '- diphenol sulfone and 4-isopropoxy -4'-hydroxy diphenylsulfone, A - hydroxy diphenylsulfone, and 4-benzyloxy-4'4, 4'- 
diphenol sulfoxide, P-hydroxybenzoic-acid isopropyl, P-hydroxybenzoic-acid benzyl, Protocatechuic-acid benzyl, gallic-acid stearyl, 
gallic-acid lauryl, Gallic-acid octyl, 1, 7-screw (4-hydroxy phenylthio) -3, 5-dioxa heptane, 1, 5-screw (4 -hydroxy phenylthio) -3- 
OKISA pentane, 1, a 3-screw (4-hydroxy phenylthio)-propane, 1. a 3-screw (4-hydroxy phenylthio)-2-hydroxy propane, - diphenyl 
thiourea, and N'N, N'-JI (m-chlorophenyl) thiourea. [ N, and ] The salicylanilide, the 5-chloro-salicylanilide, a 2-hydroxy-3- 
naphthoic acid, A 1-hydroxy-1 -naphthoic acid, a 1-hydroxy-2-naphthoic acid, Metal salts, such as zinc of a hydroxy naphthoic 
acid, aluminum, and calcium, Screw-(4-hydroxy phenyl) acetic-acid methyl ester, screw-(4-hydroxyphenyl) benzyl-acetate ester, 1, 
3-screw (4-hydroxy cumyl) benzene, 1, 4-screw (4-hydroxy cumyl) benzene, 2. a 4'-diphenol sulfone, 3, 3'-diaryl -4, a 4'-diphenol 
sulfone, alpha and alpha-screw (4-hydroxyphenyl)-alpha-methyl toluene, the antipyrin complex of thiocyanic acid zinc, 
tetrabromobisphenol A. the tetrabromo bisphenol S, etc. 

[0019] In this invention, in order to carry out joint support of said leuco color, a developer, and the auxiliary component on a base 
material, the various binders of common use can be used suitably. For example, polyvinyl alcohol, starch and its derivative, a 
methoxy cellulose, Hydroxyethyl cellulose, a carboxymethyl cellulose, methyl cellulose, Cellulosics, such as ethyl cellulose, sodium 



polyacrylate, A polyvinyl pyrrolidone, acrylamide / acrylic ester copolymer, Acrylamide / acrylic ester / methacrylic-acid ternary 
polymerization object, Styrene / maleic-anhydride copolymer alkali salt, an isobutylene / maleic-anhydride copolymer alkali salt. 
Others [ water soluble polymers /, such as polyacrylamide, sodium alginate gelatin, and casein, ], Latexes, such as an emulsion of 
polyvinyl acetate, polyurethane, polyacrylic ester, poly metallyl acid ester, a vinyl chloride / vinyl acetate copolymer, and an 
ethylene / vinyl acetate copolymer, and styrene / butadiene / acrylic copolymer, etc. are mentioned. 

[0020] Moreover, in this invention, the auxiliary addition component commonly used further by this kind of thermal recording 
ingredient with said leuco color, a developer, and an auxiliary component if needed, for example, a loading material, a surfactant, etc. 
can be used together. In this case, as a loading material, the impalpable powder of organic systems, such as urea-formalin resin 
besides inorganic system impalpable powder, such as a calcium carbonate, a silica, a zinc oxide, titanium oxide, an aluminum 
hydroxide, zinc hydroxide, a barium sulfate, clay, talc, calcium by which surface preparation was carried out, and a silica, styrene / 
methacrylic-acid copolymer, and polystyrene resin, can be mentioned, for example. 

[0021] In addition, in this invention, the layer which contains a loading material, a binder, etc. as an under coat layer if needed can 
also be prepared between a base material and a heat-sensitive recording layer. In this case, what was illustrated in said heat- 
sensitive recording layer as an example of a loading material and a binder, and the same thing are mentioned. 
[0022] It is also possible to carry out the laminating of the overcoat layer more than two-layer furthermore. 

[0023] Although the thermal recording ingredient of this invention is used in various fields, it can use the stability of the outstanding 
above mentioned coloring image and the above mentioned outstanding natural complexion section especially, and can use it 
advantageously as a thermal recording mold label sheet and thermal recording mold MAG ticket paper. What is necessary is in the 
case of a thermal recording mold label sheet, to replace with this exfoliation pasteboard in the case of magnetic ticket paper, and 
just to prepare the magnetic-recording layer which uses a ferromagnetic and a binder as a principal component that what is 
necessary is to prepare the heat-sensitive recording layer containing the above mentioned leuco color and the above mentioned 
developer, and said protective layer in one field of a base material, and just to form exfoliation pasteboard in the field of another 
side of a base material through an adhesives layer. 

[0024] [Example] An example explains this invention to a detail further. In addition, each the section and % which are shown below 

are weight criteria. 

[0025] 

(Formation of a heat-sensitive recording layer) 
(A liquid) 

3- (N-methyl-N-cyclohexyl) amino-6-methyl-7- The three sections Anilinofluoran Polyvinyl alcohol 10% water solution The ten 
sections Water The 80 sections (B liquid) 

4- hydroxyphenyl-4'-isopropoxy phenyl sulfone The ten sections Calcium carbonate The ten sections 1,1, 3-tris (2-methyl-4- 
hydroxy-5-cyclo HEKIRU phenyl) butane The five sections Polyvinyl alcohol 10% water solution The 20 sections Water By mixing 
each fraction liquid also with the 55 sections A and B each liquid after 24-hour distribution in a sand mill A:B=1:3, sensible-heat 
coloring layer coating liquid was obtained, and also it applied and dried so that the amount of desiccation might become 5 g/m2 in 
the basis-weight 50 g/m2 high-quality paper, and the paper applied [ heat-sensitive recording layer ] was obtained. 

[0026] 

(Formation of an overcoat layer) 
(C fluid) 

A kaolin The ten sections Polyvinyl alcohol 10% water solution The ten sections Water The 80 sections These were distributed in 
the sand mill for 15 hours, and kaolin dispersion liquid were obtained. 
(D-K liquid) 

D-K liquid was created during the next formula using the cross linking agent like Table 1 - a Table 2 publication. 

Kaolin dispersion liquid The 30 sections Polyvinyl alcohol 10% water solution The three sections 10% water solution of cross linking 

agents (dispersion liquid) The six sections Water Spreading desiccation of the 34 section D-K liquid was respectively carried out so 

that dry weight might become 3 g/m2 in the sensible-heat coloring layer paint paper, and the paper applied [ overcoat layer ] was 

obtained respectively. Furthermore, surface treatment was performed in the supercalender and the sample of examples 1-3 and the 

examples 1-5 of a comparison was obtained. 

[0027] , ■ 

(Formation of a back coat layer) 

(L, M liquid) 

During the next formula, as shown in Table 3, L and M liquid were created using the cross linking agent. 

Kaolin dispersion liquid The 20 sections Polyvinyl alcohol 10% water solution The 40 sections 10% water solution of cross linking 
agents The eight sections Water The calender after spreading desiccation performed surface treatment for L and M liquid 
respectively so that dry weight might become 3 g/m2 at the heat- sensitive recording layer of 42 section examples 2 and the 
example 1 of a comparison, and the rear face of the paper applied [ overcoat layer 1 and the sample of an example 4 and the 
example 6 of a comparison was obtained. 
[0028] 
[Table 1] 
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[0029] 
[Table 2] 
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[Table 3] 
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[0031] The following evaluation trials were performed about the created thermal recording ingredient like the above. The result is 
shown in Table 4. 

- A waterproof test (reactivity) 

What dipped the sample underwater 16 hrs after 40 degrees C and 16hr neglect is rubbed with a finger, and separation is 
investigated. 

- Carry out 70-degree-C1 hr neglect of the heat-resistant natural complexion coloring test sample. The concentration before and 
behind the neglect is measured with the Macbeth concentration meter, and the degree of coloring of natural complexion is 
investigated. 

- Perform the load of a 20-sheet pile and 3 kg/m2, and carry out 16hr neglect of the 40 degrees C of the blocking test samples. A 
subsequent sample comrade's adhesion degree is seen. 

~ Measure the concentration of spreading, 30 degrees C, and 16hr printing sections for the printing back DOA by heat block to the 
concentration of 1.30 with the Macbeth densimeter at a plasticizer-proof nature test sample, and see the degree of a discharge. 

- See the degree of the dregs adhesion on an after [ printing ] head with the mileage of 10km in the printer which installed the 
matching nature test KYOCERA nature thermal head. 

[0032] 
[Table 4] 
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[0033] - Water resisting property 0:HAKURI-Iess **: Those with **** HAKURI x: They are completely HAKURI and heat-resistant 
natural complexion coloring. O:good **: **** is good, x: A defect and head matching nature 0:good **: **** is good, x: A defect and 
blocking nature O: That of HAGASU does not take the force (immediately or automatically HAGARERU). 
x: That of HAGASU takes the force. 
[0034] 

[Effect of the Invention] The thermal recording ingredient which was excellent in the overcoat layer or back coat layer which uses 
resin and a cross linking agent as a principal component so that clearly from Table 4 as well as especially plasticizer-proof nature 
at a water resisting property, heat-resistant natural complexion coloring, blocking nature, and head matching nature by using the 
compound with an epoxy system cross linking agent with glycidyl ether or ester which carried out dehydration condensation as a 
cross linking agent for the 1 or 4th place of glycol poly glycidyl ether and the benzene ring is obtained. 
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[Industrial Application] This invention relates to the thermal recording ingredient excellent in plasticizer-proof nature etc. 



[Translation done.] 





jp, s- mow, (\ 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

"IThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Description of the Prior Art] A coloring image is obtained by heating the thermal recording ingredient which prepared the sensible- 
heat layer which uses as a principal component the compound which consists of acid which carries out coloration of the leuco color 
to for example, a leuco color with heat on base materials, such as paper and a film, with a heat head, heat-stylus laser light, a 
stroboscope lamp, etc. 

[0003] This kind of thermal recording ingredient has actuation complicated to record, and unnecessary equipment compared with 
other record ingredients, and since it is moreover recordable in a short time, it is used as various record ingredients, such as 
facsimile, a ticket machine, a computer, and a recorder label. 

[0004] However, the fault that an image will disappear if plasticizers, such as ODA and DOP, are contacted, or the white section 
colors this thermal recording ingredient with solvents, such as ethanol and ethyl acetate, or it is inferior to image dependability 
exists. 

[0005] Then, preparing a protective layer on a heat-sensitive recording layer as an approach of these-improving is proposed (refer 
to JP,54-128347,A and JP.54-3594A). In order to raise oilproof and plasticizer-proof nature to such a protective layer, the 
proposal that water soluble resin, for example, polyvinyl alcohol, the denaturation type and starch, its denaturation type, etc. are 
effective is also made (refer to JP.56-126193.A and JP.56-13793.A). 

[0006] However, the protective layer using such water soluble resin lacks a water resisting property in many cases, and the method 
(JP,57-188392,A) of stiffening a protective layer by using a cross linking agent together is used well. Although what was excellent in 
many things being proposed as this cross linking agent, for example, using a glycidyl system cross linking agent (referring to JP,57- 
188392,A) at oilproof and match ing-proof nature (dregs antisticking to a heat head) is obtained, a water resisting property cannot 
say reactivity with it being enough well, either. 

[0007] Moreover, although excelled in the water resisting property and the chemical-proof, since the protective layer (refer to 
JP.64-61 287,A) which used the griot KISHIRU system cross linking agent for the amino compound generates formalin, it is 
unsuitable to use of a food-grade label. Furthermore, about the cross linking agent containing the amino group, yellowing of a 
protective layer is caused, the aziridine system cross linking agent is stable in a water solution, and problems, such as generating of 
formalin, are left behind about the glycidyl amine system cross linking agent. Although use of an epoxy system cross linking agent is 
proposed by JP,49-36343,A and JP.60-68990.A, a glycol type thing has a natural complexion coloring problem by heat. Furthermore, 
although the problem of heat-resistant natural complexion coloring does not have the epoxy system cross linking agent which has 
glycidyl ether or ester in the 1 or 4th place of the benzene ring, its reactivity is weak and inferior to a water resisting property in it. 
And according to concomitant use of these two kinds of epoxy system cross linking agents, although a certain amount of [ heat- 
resistant natural complexion color enhancement and a water resisting property ] improvement is accepted, it is still inadequate. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] The thermal recording ingredient which was excellent in the overcoat layer or back coat layer which uses 
resin and a cross linking agent as a principal component so that clearly from Table 4 as well as especially p la sticizer- proof nature 
at a water resisting property, heat-resistant natural complexion coloring, blocking nature, and head matching nature by using the 
compound with an epoxy system cross linking agent with glycidyl ether or ester which carried out dehydration condensation as a 
cross linking agent for the 1 or 4th place of glycol poly glycidyl ether and the benzene ring is obtained. 



[Translation done.] 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 




TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] The purpose of this invention is to offer the thermal recording ingredient excellent in a 
water resisting property, heat-resistant natural complexion coloring, and head matching nature as well as plasticizer-proof nature 
by amelioration of the above-mentioned epoxy system cross linking agent. 
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MEANS 

[Means for Solving the Problem] This invention is characterized by using the compound to which condensation of the epoxy system 
cross linking agent which has glycidyl ether or ester in the protective layer further prepared on the heat-sensitive recording layer 
which carries out coloration with the heat formed on the base material, or the back coat layer on the rear face of a base material 
as this cross linking agent in resin and the thermal recording ingredient which made the cross linking agent contain at the 1 or 4th 
place of glycol poly glycidyl ether and the benzene ring was carried out. The thermal recording ingredient which fitted the above- 
mentioned purpose by this is offered. In addition, the thermal recording ingredient of this invention does not interfere, even when an 
under coat layer is prepared between a base material and a sensible-heat coloring layer. 

[0010] The cross linking agents used for this invention are the mixed weight ratio 1 / 10 - 10/1, and the epoxy system compound 
preferably condensed in 3 / 10 - 7/1 about the epoxy system resin which has glycidyl ether or ester in the 1 or 4th place of (a) 
glycol poly glycidyl ether and (b) benzene ring as a simple substance. Although the following are mentioned as an example of a 
simple substance, it is not limited to these. 
[0011] (a) Glycol poly glycidyl ether 
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[0012] (b) The epoxy system cross linking agent which has glycidyl ether or ester in the 1 or 4th place of the benzene ring 
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[0013] Moreover, in this invention, concomitant use with epoxy system cross linking agents other than the polyamide 
epichlorohydrin system and boric-acid aziridine which are conventionally used with the epoxy system cross linking agent of above- 
mentioned this invention, a glycidyl amine, giyoxal, a methylol radical content compound, and the epoxy system cross linking agent 
used for the condensation reaction of this invention can also be performed. 

[0014] As resin used for a protective layer (henceforth an overcoat layer), and a back coat layer For example, polyvinyl alcohol, a 
cellulosic, starch, and its derivative, Cull POKISHIRU radical denaturation polyvinyl alcohol, polyacrylic acid, and its derivative, 
Styrene / acrylic-acid copolymer and its derivative, the Pori (meta) acrylamides, and those derivatives, Styrene / acrylic acid / 
acrylamide copolymer, amino-group denaturation polyvinyl alcohol, Epoxy denaturation polyvinyl alcohol, polyethyleneimine, aquosity 
polyester. Water soluble resin, such as aquosity polyurethane, an isobutylene / maleic-anhydride copolymer, and its derivative, 
Although polyester, polyurethane, an acrylic ester system (**) polymer, styrene / acrylic copolymer, an epoxy resin, polyvinyl 
acetate, a polyvinylidene chloride, polyvinyl chlorides, and these derivatives are mentioned, water soluble resin is desirable 
especially. 

[0015] Moreover, in an overcoat layer and a back coat layer, the well-known auxiliary addition component used from the former 
other than the above resin/cross linking agent, for example, a filler, a surfactant, the heat fusibility matter (or lubricant), a pressure 
coloring inhibitor, etc. can be used together. In this case, as a filler, the impalpable powder of organic systems, such as urea- 
HORIMARIN resin besides inorganic system impalpable powder, such as a calcium carbonate, a silica, a zinc oxide, titanium oxide, an 
aluminum hydroxide, zinc hydroxide, a barium sulfate, clay, talc, calcium by which surface preparation was carried out. and a silica, 
styrene / methacrylic-acid copolymer, and polystyrene resin, can be mentioned, for example. Moreover, as heat fusibility matter, a 
thing with the melting point with an extent [, such as a heat fusibility organic compound of condensate / of various waxes besides a 
higher fatty acid or its ester, an amide, or a metal salt aromatic carboxylic acid, and an amine /, benzoic-acid phenyl ester, high- 
class straight chain glycol, 3, 4-epoxy-hexahydrophthalic acid dialkyl. high-class ketone, and P-benzyl biphenyl and others, ] of 50- 
200 degrees C is mentioned. 

[0016] Although there are a thing using the coloring reaction of a leuco color and a developer, a thing using the reaction of a diazo 
compound and a coupler, a thing using the reaction of isocyanate and an amine, etc. as a method which carries out coloration with 
heat in this invention, especially a coloring method is not limited. Here, explanation is advanced about the method using a general 
leuco color. 

[0017] Although two or more sorts use it, mixing, as such a leuco color, the leuco color used in this invention being independent or 
the thing applied to this kind of thermofax is used for arbitration, for example, the leuco compound of colors, such as a 
triphenylmethane color system, a fluoran system, a phenothiazin system, an auramine system, and a SUPIRO pyran system, is used 
preferably. As an example of such a leuco color, a thing as shown below is mentioned, for example. 3 and 3-screw (p-dimethylamino 
phenyO-phthalide, 3, and 3-screw (p-dimethylamino phenyl)-6-dimethylamino phthalide (alias name crystal violet lactone), 3 and 3- 
screw (p-dimethylamino phenyl)-6-diethylamino phthalide, 3 and 3-screw (p-dimethylamino phenyl)-6-chloro phthalide, 3 and 3- 
screw (p-dibutylamino phenyl) phthalide, 3-cyclo HEKISHIARU amino-6-chlorofluoran, 3-dimethylamino -5, 7-dimethyl fluoran, 3- 
N-methyl-N-isobutyl-6-methyl-7-anilinofluoran, 3-N-ethyl-N-amy|-6-methyl-7-anilinofluoran, 3-diethylamino-7-chlorofluoran. 3- 
diethylamino-7-methyl fluoran, 3-diethylamino -7, 8-bends fluoran, 3-diethylamino-6-methyl-7-chlorofluoran, 3-(N-p-tolyl-N- 
ethylamino)-6-methyl-7-aniIinofluoran, 3-pyrrolidino-6-methyl-7-anilinofluoran, 2-(N-(3'-trifluormethyl phenyl) amino}-6- 
diethylamino fluoran, 2-{3, 6-screw (diethylamino)-9-(o-chloroanilino) xanthyl benzoic-acid lactam}, 3-diethylamino-6-methyl-7- 
(m-TORIKUROROMECHIRUANIRINO) fluoran. 3-diethylamino-7-(o-chloroanilino) fluoran, 3-dibutylamino-7-(o-chloroanilino) 
fluoran. 3-N-methyl - N-amyl amino-6-methyl-7-anilinofluoran. 3-N-methyl-N-cyclohexylamino-6-methyl-7-anilinofluoran, 3- 
diethylamino-6-methyl-7-anilinofluoran, 3-diethylamino-6-methyl-7-(2', 4'-dimethyl ANIRINO) fluoran, 3-(N and N-diethylamino)- 
5-methyl-7-(N and N-dibenzylamino) fluoran, Benzoyl leuco methylene blue, a 6 '- chloro -8'-methoxy-benzoin DORINO-pilus loss 
pyran, A 6 '- BUROMO -3'-methoxy-benzoin DORINO-pilus loss pyran, 3-(2'- hydroxy-4'~dimethylamino phenyl)-3-(2 '- methoxy - 
5'-chlorophenyl) phthalide, 3-(2'~ hydroxy-4'-dimethylamino phenyl)- 3-(2 '- methoxy -5'-nitrophenyl) phthalide, 3-(2'- hydroxy-4'- 
diethylaminophenyl)-3-(2 methoxy -5'-methylphenyl) phthalide, 3-{2 - methoxy -4'-dimethylamino phenyl)-3-(2'-hydroxy-4 - 
chloro -5'-methylphenyl) phthalide, 3-morpholino-7-(N-propyl-trifluoromethyl ANIRINO) fluoran. 3-pyrrolidino-7-trifluoromethyl 
anilinofluoran, 3-diethylamino-5-chloro-7-(N-benzy|-trifluoromethyl ANIRINO) fluoran, 3-pyrrolidino-7-(G p-chlorophenyl) 
methylamino fluoran, 3-diethylamino-5-chloro-7-(alpha-phenyl ethylamino) fluoran, 3-(N-ethyl-p-torr IJINO)-7-(alpha-phenyl 
ethylamino) fluoran, 3-diethylamino-7-(o-methoxycarbonyl phenylamino) fluoran. 3-diethylamino-5-methyl-7-(alpha-phenyl 
ethylamino) fluoran. 3-diethylamino-7-piperidino fluoran. 2-chloro-3-(N-methyl torr IJINO)-7-(p-n-butylanilino) fluoran, 3-(N- 




methyl-N-isopropylamino)-6-methyl-7-anilinofluoran, 3-dibutylamino-6-methyl-7-anilinofluoran. 3, 6-screw (dimethylamino) 
fluorene SUPIRO (9 3')-6-dimethylamino phthalide, 3-(N-benzyl-N-cyclohexylamino)-5.6-benzo - 7-alpha-naphthyl amino-4'- 
BUROMO fluoran, 3-diethylamino-6-chloro-7-anilinofluoran, 3-N-ethyl-N - Amino (2-ethoxy propyl)-6-methyl-7-anilinofluoran, 3- 
N-ethyl - N-tetrahydrofurfuryl amino-6-methy|-7-anilinofluoran, 3-diethylamino-6-methyl-7-MESHICHIJINO - 4\ 5'-benzo fluoran, 
etc. 

[0018] Moreover, as a developer used by this invention, a compound, for example, the phenol nature compound, a thiophenol nature 
compound, a thiourea derivative, a various organic acid, its various metal salt, etc. of the electronic receptiveness which makes said 
leuco color color at the time of contact are applied preferably, and a thing as shown below as the example is mentioned. A - 
isopropylidene bisphenol, and 4 and 4 '4, 4'-isopropylidene screw (o-methyl phenol), 4. a 4 '- secondary butylidenebis phenols 4 and 
4'-isopropylidene screw (2-tertiary butylphenol), A - cyclohexylidene diphenol, and 4 and 4 '4, 4'-isopropylidene screw (2- 
chlorophenol), 2 and 2'-methylenebis (4-methyl-6 -tertiary butylphenol), 2 and 2'-methylenebis (4-ethyl-6-tertiary butylphenol), 4 
and 4'-butylidenebis (6-tertiary butyl -2-m ethyl phenol), 1.1. 3-tris (2-methyl-4-hydroxy-5-tertiary buthylphenyl) butane, 1 and 1, 
3-tris (2-methyl-4-hydroxy-5-cyclohexyl phenyl) butane, 4, and 4'-thio screw (6-tertiary butyl-2-methyl phenol) 
4, 4 diphenol sulfone and 4-isopropoxy -4'-hydroxy diphenylsulfone, A - hydroxy diphenylsulfone, and 4-benzyloxy-4'4, 4'- 
diphenol sulfoxide, P-hydroxybenzoic-acid isopropyl, P-hydroxybenzoic-acid benzyl, Protocatechuic-acid benzyl, gallic-acid stearyl, 
gallic-acid lauryl, Galtic-acid octyl, 1, 7-screw (4-hydroxy phenylthio) -3, 5-dioxa heptane, 1, 5-screw (4-hydroxy phenylthio) -3- 
OKISA pentane, 1 , a 3-screw (4-hydroxy phenylthio)-propane, 1 , a 3-screw (4-hydroxy phenylthio)-2-hydroxy propane, - diphenyl 
thiourea, and N'N, N'-JI (m-chlorophenyl) thiourea, [ N, and ] The salicylanilide, the 5-chloro-salicylanilide, a 2~hydroxy-3- 
naphthoic acid, A 1-hydroxy-1 -naphthoic acid, a 1-hydroxy-2-naphthoic acid, Metal salts, such as zinc of a hydroxy naphthoic 
acid, aluminum, and calcium, Screw-(4~hydroxyphenyl) acetic-acid methyl ester, screw-(4-hydroxyphenyl) benzyl-acetate ester, 1, 
3-screw (4-hydroxy cumyl) benzene, 1, 4-screw (4-hydroxy cumyl) benzene, 2, a 4'-diphenol sulfone, 3, 3'-diaryl -4, a 4'-diphenol 
sulfone, alpha and alpha-screw (4-hydroxyphenyl)-alpha-methyl toluene, the antipyrin complex of thiocyanic acid zinc, 
tetrabromobisphenol A, the tetrabromo bisphenol S, etc. 

[0019] In this invention, in order to carry out joint support of said leuco color, a developer, and the auxiliary component on a base 
material, the various binders of common use can be used suitably. For example, polyvinyl alcohol, starch and its derivative, a 
methoxy cellulose, Hydroxyethyl cellulose, a carboxymethyl cellulose, methyl cellulose, Cellulosics, such as ethyl cellulose, sodium 
polyacrylate, A polyvinyl pyrrolidone, acrylamide / acrylic ester copolymer, Acrylamide / acrylic ester / methacrylic-acid ternary 
polymerization object, Styrene / maieic-anhydride copolymer alkali salt, an isobutylene / maleic-anhydride copolymer alkali salt, 
Others [ water soluble polymers /, such as polyacrylamide, sodium alginate gelatin, and casein, ], Latexes, such as an emulsion of 
polyvinyl acetate, polyurethane, polyacrylic ester, poly metallyl acid ester, a vinyl chloride / vinyl acetate copolymer, and an 
ethylene / vinyl acetate copolymer, and styrene / butadiene / acrylic copolymer, etc. are mentioned. 

[0020] Moreover, in this invention, the auxiliary addition component commonly used further by this kind of thermal recording 
ingredient with said leuco color, a developer, and an auxiliary component if needed, for example, a loading material, a surfactant, etc. 
can be used together. In this case, as a loading material, the impalpable powder of organic systems, such as urea-formalin resin 
besides inorganic system impalpable powder, such as a calcium carbonate, a silica, a zinc oxide, titanium oxide, an aluminum 
hydroxide, zinc hydroxide, a barium sulfate, clay, talc, calcium by which surface preparation was carried out, and a silica, styrene / 
methacrylic-acid copolymer, and polystyrene resin, can be mentioned, for example. ^ 

[0021] In addition, in this invention, the layer which contains a loading material, a binder, etc. as an under coat layer if needed can 
also be prepared between a base material and a heat-sensitive recording layer. In this case, what was illustrated in said heat- 
sensitive recording layer as an example of a loading material and a binder, and the same thing are mentioned. 
[0022] It is also possible to carry out the laminating of the overcoat layer more than two-layer furthermore. 

[0023] Although the thermal recording ingredient of this invention is used in various fields, it can use the stability of the outstanding 
above mentioned coloring image and the above mentioned outstanding natural complexion section especially, and can use it 
advantageously as a thermal recording mold label sheet and thermal recording mold MAG ticket paper. What is necessary is in the 
case of a thermal recording mold label sheet, to replace with this exfoliation pasteboard in the case of magnetic ticket paper, and 
just to prepare the magnetic-recording layer which uses a ferromagnetic and a binder as a principal component that what is 
necessary is to prepare the heat-sensitive recording layer containing the above mentioned leuco color and the above mentioned 
developer, and said protective layer in one field of a base material, and just to form exfoliation pasteboard in the field of another - ■ 

side of a base material through an adhesives layer. 
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EXAMPLE 



[Example] An example explains this invention to a detail further. In addition, each the section and % which are shown below are 

weight criteria. 

[0025] 

(Formation of a heat-sensitive recording layer) 
(A liquid) 

3- (N-m ethyl -N-cycl oh exyl) amino-6-methyl-7- The three sections Anilinofluoran Polyvinyl alcohol 10% water solution The ten 
sections Water The 80 sections (B liquid) 

4- hydroxyphenyl-4'-isopropoxy phenyl sulfone The ten sections Calcium carbonate The ten sections 1,1, 3-tris (2-methyl-4- 
hydroxy-5-cyclo HEKIRU phenyl) butane The five sections Polyvinyl alcohol 10% water solution The 20 sections Water Each 
fraction liquid is mixed also with the 55 sections A and B each liquid after 24-hour distribution in a sand mill A:B=1:3. Sensible-heat 
coloring layer coating liquid was obtained, and also it applied and dried so that the amount of desiccation might become 5 g/m2 in 
the basis-weight 50 g/m2 high-quality paper, and the paper applied [ heat-sensitive recording layer ] was obtained. 

[0026] 

(Formation of an overcoat layer) 
(C fluid) 

Kaolin The ten sections Polyvinyl alcohol 10% water solution The ten sections Water The 80 sections These It distributed in the 
sand mill for 15 hours, and kaolin dispersion liquid were obtained. 
(D-K liquid) 

D-K liquid was created during the next formula using the cross linking agent like Table 1 - a Table 2 publication. 

Kaolin dispersion liquid The 30 sections Polyvinyl alcohol 10% water solution The three sections 10% water solution of cross linking 

agents (dispersion liquid) The six sections Water It sets [ in the sensible-heat coloring layer paint paper / dry weight ] to 3g/m2 in 

34 section D-K liquid and needs. Spreading desiccation was carried out respectively and the paper applied [ overcoat layer ] was 

obtained respectively. Furthermore, surface treatment was performed in the supercalender and the sample of examples 1-3 and the 

examples 1-5 of a comparison was obtained. 

[0027] 

(Formation of a back coat layer) 
(L, M liquid) 

During the next formula, as shown in Table 3, L and M liquid were created using the cross linking agent. 

Kaolin dispersion liquid The 20 sections Polyvinyl alcohol 10% water solution The 40 sections 10% water solution of cross linking 
agents The eight sections Water They are L and M liquid so that dry weight may become 3 g/m2 at the heat-sensitive recording 
layer of 42 section examples 2 and the example 1 of a comparison, and the rear face of the paper applied [ overcoat layer ]. The 
calender after spreading desiccation performed surface treatment respectively, and the sample of an example 4 and the example 6 
of a comparison was obtained. 
[0028] 
[Table 1] 
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[0031] The following evaluation trials were performed about the created thermal recording ingredient like the above. The result is 
shown in Table 4. 

- A waterproof test (reactivity) 

What dipped the sample underwater 16 hrs after 40 degrees C and 16hr neglect is rubbed with a finger, and separation is 
investigated. 

- Carry out 70-degree-C1hr neglect of the heat-resistant natural complexion coloring test sample. The concentration before and 
behind the neglect is measured with the Macbeth concentration meter, and the degree of coloring of natural complexion is 
investigated. 

- Perform the load of a 20-sheet pile and 3 kg/m2, and carry out 16hr neglect of the 40 degrees C of the blocking test samples. A 
subsequent sample comrade's adhesion degree is seen. 

- Measure the concentration of spreading, 30 degrees C, and 16hr printing sections for the printing back DOA by heat block to the 
concentration of 1 .30 with the Macbeth densimeter at a plasticizer-proof nature test sample, and see the degree of a discharge. 

- See the degree of the dregs adhesion on an after [ printing ] head with the mileage of 10km in the printer which installed the 
matching nature test KYOCERA nature thermal head. 

[0032] 
[Table 4] 
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[0033] - Water resisting property 0:HAKURHess **: Those with **** HAKURI x: They are completely HAKURI and heat-resistant 
natural complexion coloring. 0:good **: **** is good, x: A defect and head matching nature Oigood **: **** is good, x: A defect and 
blocking nature O: That of HAGASU does not take the force (immediately or automatically HAGARERU). 
x: That of HAGASU takes the force. 
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